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Introduction
One of  the main principles which support the classical forensic 
science identification is the principle of  uniqueness. This principle can 
be summed up in the phrase ‘Nature never repeats itself ’, which is 
attributed to the Belgian Quételet, and is echoed in claims like ‘All 
fingerprints/ears/voices are unique’ [1-3].
In the contemporary forensic science more and more attention 
has been paid to those traces, which until recently were consid-
ered untypical, such as lip, nose or forehead impressions or ear 
impressions. It should be clearly stated that the value of  those 
traces is not directly related to the frequency of  their occurrence 
but should be attributed to the increased potential of  human 
identification thus contributing to an improved effectiveness of  
law enforcement [4].
Forehead is a part of  the human body that has never been used in 
forensics or studied for its potential usefulness in forensic identi-
fication. No one has ever talked about the variability of  forehead 
morphology among individuals or how can forehead and/or its 
impression be used for the forensic reasons, particularly individ-
ual identification.
I have reviewed the currently available forensic literature, looked 
for anything related to the so-called a forehead print or forehead 
wrinkling pattern and the use of  its diversity among individuals 
in forensics but unfortunately, i could find nothing about this is-
sue. All I have found was a few number of  research articles, one 
of  them about the use of  forehead wrinkles in the estimation of  
age [5] and the rest about the forehead wrinkles, skin aging and 
its treatment such as botox and cosmetic surgery [6, 7]. Forehead 
is a part of  face and plays an important role in facial recognition. 
Face recognition is a remarkable process and the human brain has 
the ability and capacity to distinguish between many known and 
unknown faces with a high speed. The biggest advantage of  using 
the face (over other parts of  the human body) in many applica-
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tions is that the face is always with the person. Moreover, the face 
carries a significant number of  features that identify individuals 
such as gender, emotional state, ethnic origin, age [8].
It has been pointed that there are several types of  facial wrinkles 
and none of  them have been studied more, nor rise as high in 
concern from a cosmetic point of  view, as the lines and grooves 
associated with facial expression [9].
I have decided to penetrate the secrets of  the human forehead to 
find out about its diversity among individuals and consequently 
its potential usefulness in forensic identification. The same as 
ear print, forehead print can potentially be found at the scene of  
crime when the intruder tries to look through the door or window 
glass to see what is behind or how the inside looks like. While he 
is doing so, his forehead print can be transmitted to the glass sur-
face. In such circumstances the forensic scientist can only benefit 
from this print if  recognized rules for forehead print identifica-
tion are available.
The forehead constitutes the upper third of  the face [10]. It is 
bounded from above by the scalp hairline, below by the glabella 
and the supra-orbital ridges and on both sides by the temporal 
ridges [11]. The scalp hairline is not a stable landmark among 
individuals; factors of  sex, age, familial characteristics, and the 
influences of  culture and fashion decide the hairline position for 
individuals [10].
The forehead consists mainly of  three components from back to 
front, which are bone, muscles and skin. The bony part of  the 
forehead is the plate-like part of  the frontal bone, which is known 
as the squama frontalis [12]. The squama frontalis forms the scaf-
fold on which the soft tissues are draped. The frontal bone pre-
sents an anterior surface of  the forehead that is convex anteriorly 
[10].
The muscles of  the forehead and the other muscles of  the face 
differ in function than skeletal muscles elsewhere in the body 
whose function is to move bone, the physiology of  forehead 
muscles with the other muscles of  the face, is unique in that its 
primary function is to move skin (an exception would be the mas-
seter needed for chewing) [9].
The musculature of  the forehead consists of  two groups of  mus-
cles. The first one consists of  Occipitofrontalis muscles, which 
elevate the eye brows. The second group consists of  procerus, 
corrugator superciliaris and the orbital portion of  the orbicularis 
oculi muscles, which depress the eye brows and/or bring them 
closer. Both of  the elevator and depressor muscles are innervated 
by the temporal and frontal branches of  the facial nerve [13].
The muscles of  the forehead help to form facial expressions. 
There are four basic motions, which can occur individually or in 
combination to form different expressions [14]. The movements 
of  the muscles in the forehead produce characteristic wrinkles in 
the skin. The Occipitofrontalis muscles run vertically from the 
top of  the head to the eye brows. They consist of  two parts, inner 
and external part [15]. The Occipitofrontalis muscles can raise 
the eyebrows, either together or singly, forming expressions of  
surprise and quizzicality [14]. Contraction of  the inner part of  the 
frontalis muscle produces transverse wrinkles across the width of  
the forehead, known as worry lines [16]. The Corrugator super-
ciliaris muscles can pull the eyebrows inwards and down, form-
ing a frown. The contraction of  corrugator superciliaris muscles 
produces vertical wrinkles between the eyebrows above the nose, 
which are known as frown lines and they contract when the per-
son is concentrating or angry [6]. The Procerus muscles can pull 
down the centre portions of  the eyebrows. Their contraction 
causes the nose to wrinkle [14].
Skin of  the forehead is a multilayered tissue consisted of  three 
main layers, epidermis, dermis and hypodermis. The skin is con-
nected to the underlying musculature via connective tissue and 
the muscles are attached to the skull bone [9]. The skin of  the 
forehead is the thickest facial skin and is rich in sebaceous glands 
and sweat glands. The subcutaneous tissue is rich in blood vessels 
and contains a homogenous layer of  adipose tissue [10]. Cua et 
al in 1995 measured skin surface lipid content with the dynamic 
friction coefficient in different anatomical regions of  the skin 
including the forehead with respect to age, sex and anatomical 
region. He found that the lipid content was statistically lower on 
the forehead in females. His research suggests that surface lipid 
content plays a limited role in frictional properties of  skin [17].
Forehead wrinkles
Wrinkles are folds, ridges or creases in the skin. They can be tem-
porary or persistent. The age-related changes in temporary and 
persistent facial skin wrinkling occur very slowly over a person’s 
lifetime [18]. The presence of  wrinkles is a sign, which indicates 
that the skin’s ‘‘Recovery Ability’’ has declined progressively with 
age. However, extreme variability in onset and progression makes 
it difficult to quantify the relationship of  wrinkling patterns to 
age [19]. Wrinkles in the skin can also caused by habitual facial 
expressions, sun damage, smoking and poor hydration [20]. Other 
factors are also known to cause help in causing wrinkling by in-
ducing the dermal thickening and dermal deterioration such as 
degenerative environmental, hormonal, genetic factors and repet-
itive mechanical stress [19]. The hormonal changes, sun exposure, 
and smoking are well known to accelerate the onset and rate of  
skin aging, including the acceleration of  facial wrinkling [18]. The 
age of  onset and rate of  persistent facial wrinkling is depend-
ent on the cumulative amount of  mechanical stress (frequency 
of  temporary wrinkling) in combination with the decline in skin 
elasticity [9].
Regarding the direction, the forehead wrinkles are classified into 
two types horizontal and vertical. The horizontal (transverse) 
wrinkles are the most common ones, which appear in the form of  
lines that run horizontally across the entire forehead [7]. Within 
the forehead area, there are numerous transverse fibrous septa 
radiating from the occipitofrontalis muscles to the dermis. These 
septa are partially responsible for formation of  the transverse 
forehead wrinkles [10]. The other type occurs in the form of  
deep vertical wrinkles that appear in the central area of  the lower 
forehead between the eyebrows, which are known as frown lines 
[7]. They are caused by contraction of  the corrigator superciliaris 
muscles [21].
There are several types of  facial wrinkles classified with consid-
eration to their location, pattern, histology and etiology [22].
Dermatologists and cosmetic surgeons use two accepted classi-
fications of  face ageing stages according to the face wrinkling. 
The first one is the Fitzpatrick classification of  facial lines, which 
determines the degree of  wrinkling focusing on the wrinkling 
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around the mouth and eyes.
It has three classes. Class I: Fine wrinkles, Class II: Fine-to-mod-
erately deep wrinkles and moderate number of  lines. Class III: 
Fine-to-deep wrinkles, numerous lines, and possibly redundant 
folds [6]. The second classification is Glogau's classification, 
which describes the facial wrinkling in four degrees in a simple 
way as follow: Degree 1: mild wrinkling, where there are a few 
wrinkles that are hard to see. Degree 2: moderate wrinkling where 
parallel lines start to appear only on motion (Dynamic wrinkles). 
Degree 3: advanced or persistent wrinkling where wrinkles are 
seen on resting (static wrinkles). Degree 4: Severe wrinkling where 
severe wrinkles and furrows are seen [23].
Wrinkles can also be classified regarding the appearance and/or 
disappearance into temporary and persistent wrinkles. Temporary 
wrinkles (dynamic lines) appear in the skin during the process of  
muscle contraction and disappear when the facial muscles relax 
providing the human face with the unique ability to express emo-
tion. On the other hand, persistent wrinkles (static lines) are vis-
ible at rest without muscle contraction [9]. It is reported that the 
wrinkles start first as temporary ones, however, with the advance-
ment of  age they are transformed into persistent one [6].
It is an indisputable fact that skin develops wrinkles with age. The 
presence of  wrinkles is a sign that the skin’s ‘‘Recovery Ability’’ 
has declined progressively with age. However, extreme variability 
in onset and progression makes it impossible to quantify the rela-
tionship of  wrinkling patterns to age [19]. Not only aging but also 
repetitive mechanical stress is known to play a role in the forma-
tion and progression of  facial wrinkling [9]. Muscle contraction 
which occurs during everyday facial expression, forces the skin to 
repetitively fold along the same groove. With time, this repeated 
mechanical stress causes that grove or temporary wrinkle to etch 
in as a permanent or persistent wrinkle [24].
The wrinkles are produced in the skin of  the forehead due to ir-
regular thickening of  the dermis and of  a decrease in the amount 
of  water held by the epidermis. This is mainly caused by long 
time exposure to ultraviolet light of  the sun through the years and 
exposure to environmental toxins particularly tobacco smoke [6]. 
Other causes of  wrinkling include cigarette smoking, chronologi-
cal aging, individual sleep patterns, gravitational effects and the 
way our muscles of  the face move when the person smiles, laughs, 
eats and drinks [25].
The visual assessment of  wrinkles of  the forehead and temporal 
region has recently been used for the approximate estimation of  
age of  the governmental employees whose ages range from 25- 
45 years. In this study, no wrinkles could be detected in the fore-
heads of  the control groups whose ages range from 25 – 35 years. 
While the Forehead wrinkles were detected in the control groups 
whose ages range from 36- 45 years [5]. It is an indisputable fact 
that skin develops wrinkles with age. However, extreme variability 
in onset and progression makes it impossible to quantify the rela-
tionship of  wrinkling patterns to age.
It is supposed that muscles of  the face on both sides work sym-
metrically, but this is not true. In a study carried out about the 
asymmetries in facial actions, several different models have pro-
posed to invoke specialization of  function of  the right, the left, 
or both hemispheres to explain asymmetries in facial actions. The 
results showed existence of  asymmetry with the deliberate ac-
tions, which was more than that with the spontaneous actions. 
The results also indicated that asymmetry of  deliberate actions 
is not caused by hypothesized laterality of  emotion. Instead, 
they suggested that asymmetry was related to differentiated mo-
tor control on each side of  the face [26]. It is supposed that this 
asymmetry would be responsible for the asymmetry of  wrinkles 
on both sides of  the forehead.
Wrinkles treatment
Although wrinkles can be signs of  experience and wisdom, most 
people would rather not have them. There are several medical and 
cosmetic techniques available for improving or even removing the 
wrinkles. For several years, surgeons relied on different methods 
for the correction of  scars and wrinkles such as chemical peeling, 
dermabrasion, surgical scar revision, electrosurgical planning, and 
dermal/subdermal filler substances (eg, collagen implantation, 
silicone injection, autologous fat transplantation) [27].
As a general role, superficial wrinkles can be treated by non sur-
gical procedures such as medical treatment, however, the deep 
wrinkles (furrows) require more aggressive techniques such as 
cosmetic surgery.
Nonsurgical procedures have become very popular for the reju-
venation of  the aging face by removing or decreasing wrinkling. 
Face wrinkles can be treated topically by tretinoin that involves 
using Vitamin A in a chemical form to smooth away wrinkles [28].
Tretinoin decreases cohesiveness of  follicular epithelial cells and 
stimulates mitotic activity and increased turnover of  follicular 
epithelial cells, consequently, reduces the appearance of  wrinkles 
through its effects on the follicular cells [29].
Injectable fillers entered mainstream cosmetic medicine with the 
development of  bovine collagen injections in the 1980s. The avail-
ability of  improved fillers that are less allergenic and longer lasting 
has resulted in a renaissance in filler techniques [30]. Popularity 
of  such fillers continues to increase as the aging population seeks 
options to correct the signs of  aging without surgery. Fillers such 
as the hyaluronic acids are obviously one of  the key components 
to the successful combination treatment of  the aging face [31].
Botulinum toxin is a neurotoxin protein produced by the bacteri-
um Clostridium botulinum. Botox (onabotulinumtoxinA) is a specific 
form of  botulinum toxin manufactured by Allergan Inc (U.S.) for 
both therapeutic as well as cosmetic use [32]. Wrinkles can also 
be treated by Botox. Botox is a relatively new procedure in which 
the skin is injected with proteins that smooth out wrinkles. Botox 
is so effective and the results so instant that it has become the 
number one choice for treating age related wrinkles, particularly 
those around the eyes [33].
Wrinkles can be removed cosmetically by lasers. Over the past 
decade, advances in laser technology have allowed cosmetic sur-
geons to diminish the appearance of  scars and wrinkles using 
both ablative and nonablative lasers [35]. Lasers such as fractional 
Co2 and Fraxel re:store lasers are the most effective wrinkle treat-
ment. Laser surgery reduces the appearance of  wrinkles by using 
lasers to effectively eliminate fine lines [35].
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Aims and objectives
1. To find out if  forehead wrinkling pattern is unique for every 
individual, so we can call its resultant image forehead print.
2. To find out what information one can get from the forehead.
3. To find out the types of  forehead regarding their persistent 
wrinkling pattern that exists during the neutral expression 
(resting state).
4. To see if  the forehead wrinkling pattern is stable during the 
life (Persistence).
5. To find out how forehead wrinkling pattern is formed.
6. To see what forehead wrinkling pattern looks like during the 
rest and emotions.
7. To see if  there are any other features that one can rely upon 
in identifying the individual's forehead, especially, in cases 
when forehead wrinkles are absent.
Materials and Methods
In this study, forehead images were taken for the foreheads of  
800 unrelated consented male volunteers of  the Egyptian origin, 
ranging in age from 10 to over 70 years. Careful examination of  
the collected forehead images was conducted by the naked eye 
observation for the existence of  forehead wrinkles or any thing 
else on the forehead that can be specific for the forehead of  the 
individual such as dermatological lesion/s, recent wound or scar 
of  an old wound or anything else that can be of  value in the in-
dividual identification. Forehead wrinkles were examined for the 
number, shape, position and direction.
Forehead prints were examined for the following aspects
Morphology of  the forehead wrinkling pattern: Forehead im-
ages were examined for the character of  wrinkling pattern (num-
ber, shape, position and direction) aiming to set a classification for 
foreheads according to their wrinkling patterns.
Age of  the appearance of  forehead wrinkles: Forehead images 
were examined for presence or absence of  the wrinkling pattern 
relative to the person's age aiming to draw a relationship between 
the age of  the person and appearance of  the forehead wrinkles.
Persistence of  the forehead wrinkling pattern: Forehead im-
ages were taken from some individuals twice with a 10-years in-
terval in between to see how the 10-years period of  time would 
affect the wrinkling pattern. 
Morphology of  the forehead wrinkling pattern during dif-
ferent expressions: Forehead images were examined during 
different conditions (rest, surprise, both surprise and frowning 
simultaneously) to see how the wrinkling pattern looks like during 
these conditions, to find out which the condition that would have 
the maximal effect on the establishing and prominence of  the 
forehead wrinkling pattern.
Morphology of  the foreheads that do not bear a wrinkling 
pattern: The foreheads of  the individuals which do not bear any 
wrinkles were examined to find out what other features that can 
be used to help in the identification of  this kind of  foreheads.
Morphology of  foreheads with bizarre wrinkling patterns: 
Foreheads with bizarre wrinkling patterns are studied.
Results
Morphology of  the forehead wrinkling pattern
There are two types of  forehead wrinkles, horizontal and vertical. 
The horizontal ones appear at the center of  the forehead while 
the vertical ones appear at the glabella (the area between the eye 
brows).
Morphology of  horizontal wrinkles: On examination of  the 
forehead images of  the group of  individuals with 50-year-old 
(100 subjects) for the characters of  forehead horizontal wrin-
kles that they have, it was possible to divide the foreheads into 
four types regarding the presence or absence of  wrinkles and the 
shape, length and distribution of  wrinkles (Table 1).
The first type of  the foreheads that is having long horizontal 
wrinkles could be further classified into five subtypes, according 
to the number of  horizontal wrinkles that they have (Table 2).
Due to the variability of  foreheads regarding the number and 
shape of  the forehead horizontal wrinkles, it is easy to notice the 
difference even between the foreheads which are having the same 
type and number of  wrinkles (Figure 1).
Morphology of  vertical wrinkles: On examination of  the fore-
head images of  the groups of  individuals who are 50 years old 
(100 subjects) for the characters of  forehead vertical wrinkles that 
they have, it was possible to divide the foreheads into four types 
regarding the shape of  wrinkles in the glabellar area between the 
eye brows (Table 3) (Figure 2).
Age of  the appearance of  forehead wrinkles
Horizontal wrinkles: Forehead images of  all age groups were 
examined for presence or absence of  the persistent horizontal 
wrinkles relative to the person's age aiming to draw a relationship 
between the age of  the person and the appearance of  the hori-
zontal forehead wrinkles. Forehead images are classified into 8 
age groups, each group includes 100 individuals, as follow: 10, 20, 
30, 40, 50, 60, 70 and over 70-years-old groups (Table 4).
Vertical wrinkles: Forehead images of  all age groups were ex-
amined for presence or absence of  the persistent vertical wrinkles 
(frown lines). The aim was to draw a relationship for the appear-
ance of  the vertical forehead wrinkles relative to the age. Accord-
ingly, forehead images could be classified into 7 age groups as fol-
low, 10- 20, 30, 40, 50, 60, 70 and over 70-years-old groups (Table 
5). An example of  horizontal and vertical wrinkles of  a 40-year 
old male is displayed (Figure 3).
Persistence of  the forehead wrinkling pattern
To study the persistence of  forehead wrinkling patterns, forehead 
images were taken from 25 individuals, twice with a 10-year in-
terval in between to see how the 10-years period of  time would 
affect the wrinkling pattern. The first pictures were taken at the 
age 40, while the second pictures were taken at the age of  50. It 
was clear that since the forehead wrinkling pattern has appeared, 
it remains stable and does not disappear or decrease by time in 
morphology (shape, direction, position), on the contrary it ag-
gravates by time in these characters. The only difference could be 
noticed is the size of  the winkles, represented by depth and width, 
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Table 1. Foreheads are divided into four main types according to existence or absence of  the  horizontal wrinkles and the 
size (length) of  wrinkles that they have.
Type Characters of  wrinkles Number of  subjects Percentage
I Foreheads with long or continuous wrinkles (wrinkles 
occupy more than half  breadth of  the forehead)
79 79%
II Foreheads with short or sporadically distributed wrin-
kles (wrinkles occupy half  or less than half  breadth 
of  the forehead)
6 6%.
III Mixed or composite (long and short) wrinkles 12 12%
IV Free foreheads with no horizontal wrinkles 3 3%
Table 2. Subtypes of  the horizontal wrinkles, according to their number, among the group of  individuals with continuous 
wrinkles.
Subtype subgroups of  horizontal wrinkles Percentage
1 One wrinkle 18%
2 Two wrinkles 36%
3 Three wrinkles 31%
4 Four  wrinkles 12%
5 Five wrinkles 3%
Figure 1. Despite all five forehead images displayed above show presence of  two horizontal wrinkles, each has its own 
specific wrinkling pattern. Differences can be in details such as shape, direction, continuity, level, depth, width of  the        
wrinkling line.
Table 3: The types of  vertical forehead wrinkles and the ratios of  their distribution among the study groups.
Type Characters of  wrinkles Number of  subjects Percentage
I Foreheads with two vertical wrinkles 91 91%
II Foreheads with one vertical wrinkle 1 1%.
III Foreheads with three vertical  wrinkles 2 2%
IV Foreheads with irregularly-shaped vertical wrinkles 6 6%
Figure 2. Two successive glabellar areas of  two male individuals, each is 40-years-old, are displayed. The upper one shows 
two vertical lines (pointed at by arrows), which represent the vertical wrinkles. The second one shows three vertical lines 
(pointed at by arrows), which represent the vertical wrinkles. The majority of  the vertical wrinkles (91%) are of  the first type 
in which the glabellar area contains just two vertical wrinkles.  
Two vertical wrinkles
Three vertical wrinkles
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which showed gradual increase. (Figure 4).
Forehead pattern morphology during different expressions
To study the forehead pattern morphology during different ex-
pressions, forehead pictures were collected from 25 subjects who 
are having persistent resting wrinkles, during different conditions, 
to see how the wrinkling pattern looks like during different ex-
pressions (rest, surprise and both of  surprise and frowning) and 
to find out which the condition that would have the maximal ef-
fect on the establishing and prominence of  the forehead wrin-
kling pattern. From the examined pictures, it was clear that the 
contraction of  occipitofrontalis muscles, which happens during 
surprise, is the main factor that results in the formation of  the 
horizontal forehead wrinkles (Figure 5).
Morphology of  the foreheads with no wrinkling pattern
Foreheads of  the young individuals (as teens), which showed ab-
sence of  any wrinkling pattern during rest, have been studied to 
find out what other features that can be used for identification. 
Despite the foreheads of  young individuals were identified by the 
absence of  wrinkles, they could be identified by other things such 
as the accidental existence of  forehead acne lesions (black, white 
comedones, acne papules and postules), which are common to 
find at this age (Figure 6).
Foreheads with bizarre wrinking patterns
During examination of  the forehead images, there were a num-
ber of  foreheads with bizarre shapes. They have either irregular 
horizontal wrinkles or wrinkles of  different combinations such as 
crossing wrinkles making rectangular or deltoid or other shapes. 
Some are horizontal type but with irregular borders. They are mi-
nority and less than 1% of  the whole forehead images (Figure 7).
The study observations 
1. Forehead wrinkling pattern would probably be unique for 
each individual.
2. Forehead wrinkling pattern does not change by time and as 
soon as formed it remains throughout the life time and the 
only change would happen is the increase in its depth and 
breadth as one gets older.
3. Forehead wrinkling pattern starts to appear in the late teens 
age in some individuals and in others it starts to appear at 
later ages until at age of  50 years when the majority of  people 
are having wrinkling pattern and at the age of  60 approxi-
Table 4: Percentage of  appearance of  forehead horizontal wrinkles among the different age groups.
No. Age groups Percentage of  appearance of  forehead horizontal wrinkles among each group 
1 10 years Absence of  any wrinkling pattern
2 20 years 12%
3 30 years 36%
4 40 years 74%
5 50 years 97%
6 60 years 99%
7 70 years 100%
8 Over 70 years 100% (wrinkles become more deep and wide)
Table 5. Percentage of  appearance of  forehead vertical wrinkles among the different age groups.
Age group Age limit Percentage of  the appearance of  forehead vertical 
wrinkles  among different age groups
1 10 -20 years Absence of  any wrinkling pattern
2 30 years 5%
3 40 years 29%
4 50 years 56%
5 60 years 77%
6 70 years 86%
7 Over 70 years and afterwards 93% and they become more clear and evident
Figure 3. A forehead image of  a 40-year-old male individual is displayed. One can observe two continuous horizontal 
wrinkles, running transversally across the whole breadth of  the forehead (horizontal lines).  Another pair of  vertical wrin-
kles is seen between the eye brows, which are known as frown lines (vertical lines). It was found that at this age, 74% of  all 
individuals are having horizontal wrinkles and 29% of  individuals are having vertical wrinkles.
Vertical lines
Horizontal lines
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Figure 4. Two successive pictures of  the forehead of  a male are displayed. They were taken with a 10-years interval in be-
tween (at 40 and  50 years old). The upper one was taken in 2001 and the second one was taken in 2011. Naked eye examina-
tion reveals the persistence, stability forehead wrinkling pattern with age. It can be easily noticed that the wrinkles are more 
increase in size (width and depth) by age.
Figure 5. Four successive images of  a forehead of  a male individual are displayed from above downwards. They show the 
forehead during different emotional expressions. They show how the forehead wrinkles are formed during the contraction 
of  the muscles of  the forehead and exactly in the grooves that are formed as a result of  the repeated contraction of  these 
muscles over the years.  The upper one shows the forehead during the resting state where two long horizontal wrinkles are 
seen running across the forehead without contraction of  forehead muscles. The second image shows the forehead during 
smiling and it is noticeable that smiling has shown no significant effect on the forehead wrinkling. The third image shows 
the forehead during surprise. During this state the occipitofrontalis muscles are moderately contracted on both sides caus-
ing increase of  the forehead horizontal wrinkling but there are no vertical wrinkles recognized (the area between the eye 
brows is flat without frown lines). The fourth image shows the forehead during a state of  frowning with surprise. During 
this state both of  the occipitofrontalis muscles are highly contracted causing exaggerated horizontal forehead wrinkles and 
the corrugator superciliaris muscles are contracted too causing appearance of  vertical wrinkles (frown lines).
Figure 6. Two forehead images of  an 20-year-old male individual are displayed. It is clearly seen in the upper one that he is 
having active cystic acne lesions. The acne lesions appear in the form of  comedones (blackheads and whiteheads), pustules 
(pimples) and nodules (large papules). There is no evidence of  forehead wrinkling, which is rarely seen at this age. In the 
lower image, his forehead is displayed 6 months later and his forehead acne lesions are healed and nothing left but their 
scars.  In our study, the accidental existence of  acne lesions can be used as an indication of  the age as the forehead wrin-
kles appeared in only 12% of  this age group (20-years-old).
Horizontal wrinkles
No vertical wrinkles
Smiling does not have a signifi-
cant effect on forehead wrinkles
Horizontal lines
Flat area with absence of  
vertial  lines
Horizontal lines
Vertical lines
Different acne lesions
Acne lesions 6 months later
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mately all individuals have shown the existence of  forehead 
wrinkling pattern.
4. During the teens age and early 20s when the forehead wrin-
kles are still absent, one can rely upon the other forehead 
features such as acne lesions. 
5. Comparing a number of  forehead images has shown that due 
to the certain degree of  uniqueness the forehead wrinkling 
pattern has in addition to its wide diversity, it is probably an 
easy task to identify a certain forehead among a number of  
foreheads by comparing the details of  the forehead wrinkling 
patterns along with the other features of  the forehead in case 
they exist.
Discussion
The questions that impose their selves here would be: 
Can forehead wrinkles play a role in the individual identification?
Is it possible to have a forehead print that can be used in identifi-
cation based on the variability of  the forehead wrinkling pattern? 
What is the information the forensic expert can get from the 
forehead wrinkling pattern if  he discovers a print at the scene of  
crime?
In my opinion the forehead print would probably be left at the 
crime scene in cases when the intruder or the criminal, before 
committing his crime, tries to look through the window or door 
glass to see what is happening or to discover if  there is anybody 
inside or what does the place inside look like? First I think one 
research article like this would never be able to find answers to all 
these questions and the further research should be concentrat-
ing on the forehead print. Aiming to get introductory answers to 
some of  these questions, forehead pictures were collected from 
male Egyptian volunteers, most of  them in the resting state (neu-
tral expression), at different ages. Some were taken twice with a 
10-years- interval and others were taken for examination of  the 
forehead morphology pattern during different expressions. The 
pictures were studied meticulously by the naked eye examination 
and obtained results are as follow:
Morphology of  the forehead wrinkling pattern
Morphology of  horizontal wrinkles: On examination of  the 
forehead pictures of  the 50-year-old individuals for the characters 
of  persistent forehead wrinkles that they have during the neu-
tral relaxing state, it was possible to divide the resultant forehead 
patterns into four types according to the presence or absence of  
wrinkles and the size of  wrinkles when they exist. Type I is char-
acterized by the existence of  long continuous horizontal wrinkles, 
which occupy more than half  breadth of  forehead. It represents 
79% of  all foreheads with wrinkles. Type II is characterized by 
the existence of  short horizontal wrinkles which are regularly or 
sporadically distributed. They occupy half  breadth or less than 
half  breadth of  the forehead; they commonly are several in num-
ber. This type represents 6% of  the total number of  wrinkled 
foreheads. Type III is the mixed or composite type. It is character-
ized by the existence of  mixture of  both long and short horizon-
tal wrinkles. It represents 12% of  the total number of  wrinkled 
foreheads. Type IV is the blank forehead type, whose foreheads 
do not contain any visible wrinkles during the neutral relaxing 
state (persistent wrinkles). However, they would appear on other 
expressions and emotions (temporary wrinkles). It represents 3% 
of  the total number of  foreheads. From this classification, it is 
obvious that type I that is having long horizontal forehead wrin-
kles is the prevalent among men as it represents 79% of  the total 
numbers of  wrinkles foreheads.
Further classification of  continuous wrinkles: On examination 
of  the foreheads bearing long continuous horizontal wrinkles, 
they could be further classified into five subtypes, according to 
the number of  horizontal continuous wrinkles that they bear. 
The obtained subtypes and their ratios are: one wrinkle 18%; two 
wrinkles 36%; three wrinkles 31%; four wrinkles 12% and five 
wrinkles 3%. It is clear from these ratios that forehead subtypes 
with two and three horizontal wrinkles represent the majority 
(36% & 31% respectively), however, the other subtypes which 
Figure 7. Not all foreheads have the same regular or standard wrinkling pattern, there are foreheads with bizarre wrinkling patterns. 
Three successive pictures of  a forehead of  30-year-old individual are displayed. The first one shows his forehead during the rest with 
some irregular line-shaped horizontal furrows, which might wrongly be misdiagnose as old scars of  lacerated wounds. They are irregu-
lar in shape, borders, width and depth.  The fact is that these furrows are mere irregular or bizarre wrinkles with no wounds or history 
of  wounding at all. Looking at the second and third images, taken when the subject was in a surprise (moderate and strong surprise, 
respectively), one can observe that these furrows are real wrinkles and all of  them during rest and surprise are matching completely. This 
kind of  bizarre wrinkles is rare (less than 1% of  all forehead images). It probably happens in highly emotional individuals. It may refer to 
the irregularity of  the skin of  the forehead, scars of  pervious acne lesions and /or the irregularity of  the contraction of  occipitofrontalis 
muscles.
Irregular borders of  bizarre 
forehead horizontal wrincles
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contain either one, four or five wrinkles occur at lower ratios than 
these ones (18%, 12% & 3% respectively). So, it is obvious from 
the forehead images we studied that a forehead can carry one or 
more wrinkles up to five in maximum. However, it is probable 
that foreheads would have more than 5 if  a larger numbers of  
foreheads are examined. It is clear from this part of  the study 
that people are variable regarding the forehead wrinkles and this 
could possibly refer to several factors, such as genetic, environ-
mental. Researchers indicated that an individual’s pattern of  facial 
wrinkling, including forehead wrinkling, is likely dependent on 
the morphology of  the skull and muscles which directly influence 
face expression that causes skin buckling [9].
As foreheads proved to be diverse in the shape, number, distri-
bution of  their wrinkles, it can be said that forehead wrinkling 
patterns would potentially be unique for every individual. Even 
if  a number of  individuals are having the same type and same 
number of  forehead wrinkles, they could be differentiated from 
each other and look different. Further research work is required 
on this regard.
Morphology of  vertical wrinkles: On examination of  the fore-
head images of  the group of  individuals for the characters of  
forehead vertical wrinkles that they have, it was possible to di-
vide the foreheads into four types regarding the shape of  vertical 
wrinkles in the glabellar area between the eye brows. The first 
type is the standard one, which contains two vertical lines. This 
type is the commonest and represents the majority of  the vertical 
wrinkles (represents 91%). The second and third types are very 
rare and contain either one or three vertical lines, (represent 1% 
and 2%), respectively. The fourth type is rare in which the glabel-
lar area contains irregular shaped wrinkle, represents 6%. Vertical 
wrinkles are moderately variable. They do not occur in all indi-
viduals even at 60 or 70-years-old as there were some individuals 
who do not have any vertical wrinkles in the resting state. Vertical 
wrinkles do not contain much detail and start to appear at later 
ages than the horizontal ones.
Age of  the appearance of  forehead wrinkles
Horizontal wrinkles: On examination of  the forehead pictures 
of  all age groups regarding the persistent horizontal wrinkles, 
foreheads could be classified into 8 age groups as follow: 10, 20, 
30, 40, 50, 60, 70 and over 70-years-old groups. On examination 
of  the foreheads of  these age groups, the following ratios were 
obtained:
1. At age of  10 years, foreheads of  the individuals of  this age 
group did not show any wrinkling pattern. 
2. At age of  20 years, only 12% of  the individuals of  this age 
group have shown presence of  horizontal forehead wrinkles. 
3. At age of  30 years, 36% of  the individuals of  this age group 
have shown presence of  horizontal forehead wrinkles.
4. At age of  40 years, 74% of  the individuals of  this age group 
have shown presence of  horizontal forehead wrinkles.
5. At age of  50 years, 97% of  the individuals of  this age group 
have shown presence of  horizontal forehead wrinkles.
6. At age of  60 years, 99% of  the individuals of  this age group 
have shown presence of  horizontal forehead wrinkles.
7. At age of  70 years, almost all individuals of  this age group 
have shown presence forehead wrinkles.
8. At ages over 70-years, all individuals carried horizontal forehead 
wrinkles which are more wide and deep and very evident. 
It is probable that these ratios might be changed on examination 
of  larger numbers of  individuals.
From Figure 3, it is easy to observe that at age of  20 years, some 
individuals have shown the presence of  forehead horizontal wrin-
kles (12%). However, this result contradicts another study which 
indicated that in youth (ages 10-19), facial wrinkles including fore-
head ones (both temporary and persistent are largely absent [26]. 
In our study the horizontal forehead wrinkles appeared at earlier 
ages than that of  Miyamoto study. Probably because our study 
have been done on people from Egypt who are affected by differ-
ent genetic and environmental factors such as sun. Egypt is nearly 
sunny all the year, and it is known that sun affects the elasticity 
of  tissues and results in the appearance of  forehead wrinkles at 
earlier ages. It was indicated that the loss of  skin mechanical prop-
erties starts very early in life and this loss is significantly faster on 
sun-exposed vs. sun-protected skin sites [36]. It is clear that fore-
head horizontal wrinkles start to appear around the age of  20 and 
increases gradually until at the age of  50 years 97% of  men would 
have this type of  wrinkles on their forehead aned at the age of  
60, 99% of  men have wrinkles and at the age of  70 years, all men 
would have this kind of  wrinkles on their forehead.
It is probable that these ratios might be are changed on examina-
tion of  foreheads of  larger numbers of  individuals.
Vertical wrinkles (frown lines): On examination of  the fore-
head pictures of  all ages, regarding the vertical wrinkles, foreheads 
could be classified into 7 age groups as follow: 10-20, 30, 40, 50, 
60, 70 and over 70-years-old groups. On examination of  the fore-
heads of  these age groups, the following ratios were obtained.
1. At age of  10-20 years, foreheads of  the individuals of  this 
age group showed absence of  any vertical wrinkles. 
2. At age of  30 years, foreheads of  only 5% of  the individuals 
of  this age group carried vertical forehead wrinkles. 
3. At age of  40 years, foreheads of  29% of  the individuals of  
this age group carried vertical forehead wrinkles.
4. At age of  50 years, foreheads of  56% of  the individuals of  
this age group carried vertical forehead wrinkles.
5. At age of  60 years, foreheads of  77% of  the individuals of  
this age group carried vertical forehead wrinkles.
6. At age of  70 years, foreheads of  86% of  the individuals of  
this age group carried vertical forehead wrinkles.
7. At ages over 70 years, 93% of  the individuals of  this age 
group carried vertical forehead wrinkles.
It is clear from tables 4 and 5 that people vary widely regarding 
the age of  appearance of  each of  horizontal and vertical forehead 
wrinkles. The majority of  horizontal forehead wrinkles appear at 
ages between 30 – 50 years while the Majority of  vertical forehead 
wrinkles appear at ages between 40-70 years. In a study on rate of  
wrinkling in women, it was found that the subjects in their forties 
showed a significant faster rate of  wrinkling than in other age 
groups [37].
This agrees with the studies which indicated that the age of  on-
set and rate of  persistent facial wrinkling, including the forehead 
wrinkles, is dependent on both the cumulative amount of  me-
chanical stress (frequency of  temporary wrinkling) in combina-
tion with the decline in skin elasticity caused by, for example, 
cumulative sun exposure [9]. Geng et al, 2007 indicated that Dif-
ferent people age in different ways. The aging pattern of  each 
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person is determined by his/her genes as well as many external 
factors, such as health, lifestyle and weather conditions [38].
Persistence of  forehead wrinkling pattern
To study the persistence of  forehead wrinkling pattern, forehead 
pictures were taken from 25 individuals twice with a 10-years in-
terval in between (at ages of  40 and 50 years old). Despite this 
period would not be long enough to study this character, it was 
clear that the appearance of  the forehead wrinkling pattern does 
not disappear or fade with time in morphology (whether in shape, 
direction or position). The only difference noticed is the size of  
the winkles, represented by depth and width, which showed some 
increase. This would probably be more noticeable when the fore-
head wrinkling patterns are studied on longer intervals than 10 
years such as 20 and 30 years even longer. Thus I would say that 
the present study establishes that the forehead wrinkling pattern 
is somehow stable and since formed does not change in shape, 
probably throughout the lifetime (unless interfered by cosmetic 
means). As the wrinkling pattern starts to appear with age, it re-
mains in its place and does not change by time. It is generally as-
sumed that the age-related deterioration in the elastic properties 
of  the skin is directly or indirectly responsible for the formation 
of  skin wrinkles [39]. This longitudinal part of  our study is done 
on the persistence of  forehead wrinkles. It has showed the persis-
tence and stability of  the wrinkling pattern, this agrees completely 
with another study that was done on the persistence of  facial 
wrinkles (including forehead ones) with eight years interval. The 
study discovered that the images taken for the same individual 
with eight years interval are consistently similar [40].
Forehead pattern morphology during different expressions
To study the forehead pattern morphology during different ex-
pressions, forehead images were collected from 25 individuals, 
who are having persistent resting wrinkles, during different ex-
pressions, to see how the wrinkling pattern looks like during dif-
ferent expressions (rest, surprise and both surprise & frowning) 
and to find out which the condition that would have the maxi-
mal effect on the appearance and prominence of  the forehead 
wrinkling pattern. From the examined images, it was clear that 
the contraction of  occipitofrontalis muscles, which occurs during 
surprise, is the main factor that is responsible for the formation 
of  the horizontal forehead wrinkling pattern.
N.B. Throughout our study, all forehead images were taken dur-
ing the neutral or relaxed state. This section is the only part of  
the study in which images were taken for individuals during rest 
(neutral state) and during other facial expressions such as surprise 
and mixed surprise & frowning.
N.B. Most of  the clinical work, which was done on facial wrin-
kling, studied the wrinkles during the neutral state. However, we 
here have chosen to study the wrinkling during rest and surprise, 
mixture of  surprise and frowning. It has recently been reported 
that despite the importance of  facial expression in the etiology of  
facial wrinkling, most of  the facial wrinkling clinical research over 
the past 40 or more years has employed methods or protocols 
that measure facial wrinkling only in a relaxed or neutral state [9]. 
Only a few studies studied wrinkling during both the neutral and 
smiling expressions for the examination of  crow's feet wrinkles 
around the eyes, not the forehead ones [41].
Morphology of  the foreheads which don't have wrinkling 
pattern
Foreheads of  the young individuals (such as teens), which showed 
absence of  any wrinkling pattern during rest, have been studied 
to find out what other features that can be used for identification. 
Despite the foreheads of  young individuals were identified by the 
absence of  wrinkles, they could also be identified by the acciden-
tal presence of  forehead acne lesions (black, white comedones, 
acne papules and postules). Presence of  these lesions reflects the 
approximate age group of  the individual (teenage and the early 
twenties). In the older individuals, there would be other features 
such as old scars, warts, psoriatic lesions and naevi [42].
Foreheads with bizarre wrinkling patterns
During examination of  the forehead images, there were a number 
of  foreheads with bizarre appearance. They have either irregu-
lar horizontal wrinkles or wrinkles of  different combinations of  
wrinkling lines such as crossing wrinkles making rectangular or 
deltoid or other shapes. Some are horizontal type but with irregu-
lar borders. These bizarre wrinkles are very rare and less than 1% 
of  the whole forehead images and would be useful in identifica-
tion of  the bizarre shaped forehead.
Conclusion
1. Foreheads would probably be unique as they differ from one 
to another in the absence or presence and/or the shape and 
size of  the wrinkling pattern that they bear. It is reported 
that no two person’s facial wrinkling pattern are alike. Each 
individual has his/her own unique pattern of  wrinkling 
which can hypothetically named ‘‘wrinkleprint’’, as unique as 
is their own fingerprints. This unique pattern of  wrinkling 
is dependent not only on the person's skin but also on the 
persons' age, unique skull and muscle morphology [9]. It has 
been reported that it is impossible to find two identical peo-
ple as regard the facial aging patterns, even twins have some 
differences [43, 44].
2. Forehead Horizontal wrinkling can be classified according to 
the length of  wrinkles related to the size of  the forehead into 
three main types:
  A. Long horizontal wrinkles: the forehead bears one 
  or more of  horizontal wrinkles which occupy more than 
  half  breadth of  the forehead.
  B. Short horizontal wrinkling: the forehead bears one or 
  more of  the horizontal wrinkles which occupy half  or 
 less than half  breadth of  the forehead.
  C. Mixed or Composite wrinkles: the forehead bears  
 both long and short horizontal wrinkles.
3. Forehead horizontal wrinkling pattern according to the num-
ber of  horizontal wrinkles the forehead bears, can be divided 
into 5 subtypes (see table 2). The majority of  the individuals 
in our study have carried two to three horizontal wrinkles on 
their foreheads (36% and 31%, respectively).
4. Forehead wrinkles start to appear in most individuals at 
ages 20 to 30 years age. There are exceptions for this as they 
sometimes appear slightly before or after these ages.
5. Forehead wrinkles start superficial and get deeper with age.
6. Forehead wrinkles morphology is persistent and stable with 
age, although it may probably be altered (by surgery, filler, 
botulinum toxin or other cosmetic procedures or when they 
are tampered with). 
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Suggested future studies
1. Persistence of  forehead patterns has to be studied with long-
er time intervals such as 10, 20 and 30 years.
2. Forehead patterns need to be examined and compared in 
both sexes to see the difference of  the forehead wrinkling 
patterns in both sexes.
3. Forehead patterns are to be examined among different races 
to see if  there is any racial differentiation. The rate of  skin 
aging varies between different racial groups, however. Gen-
erally, Caucasians present an earlier onset and a deeper skin 
wrinkling and sagging than other skin phototypes [45, 46].
4. Studies should be done on forehead prints and in these stud-
ies the prints should be examined for the potential validity of  
forehead wrinkling patterns in the individual identification 
and consequently in the forensic work.
5. Forehead wrinkling patterns need to be studied among fami-
lies to see if  there are any genetic similarities among relatives.
6. Foreheads with no wrinkles need to be examined for any pe-
culiarity that can help in identification.
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